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Abstract 
Energy storage concrete was prepared by the paraffin wax of which the phase transition temperature is 26℃ as phase 
change materials and porous lytag as adsorption carrier. Contrast test was prepared by the blank specimen in order to 
research the energy storage ability in both warming and cooling system. Results showed that the heating and cooling 
process of energy storage concrete were slower than that of the blank specimen. Paraffin wax phase change materials 
play a certain role in the temperature adjustment function. 
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1. Introduction 
Energy, which is not an inexhaustible renewable resources , is an essential material basis for human 
survival and development [1]. It is very important to improve energy efficiency and develop new energy 
materials. Phase change energy-storage material[2] is gradually becoming the hot spot of energy research 
and is regarded as a new type of energy-saving materials. 
Phase change material can storage or release energy through its morphology change mechanism. Phase 
change means the material change from one state to another one, in which process the temperature is 
steady, however there are a lot of energy exchanged at the same time. [3]. Phase change materials can be 
divided into inorganic phase change materials, organic phase change materials and composite phase 
change materials. Organic phase change materials become the research focus because in its phase change 
process the parvafacise phenomenon is hard to happen, and it is easy to be overcooled [4]. Paraffin wax 
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has good performance of thermal energy storage, phase transformation temperature can be adjusted and it 
can be processed into shapes, etc. So paraffin wax has been widely used in building’s envelope  [5]. 
In the paper, paraffin wax was used as phase change material, added into concrete after adsorbing by 
porous fly ash lightweight aggregate. The effect of energy storage of paraffin wax  in concrete was 
researched. 
2. Experiment
2.1. Raw materials 
Paraffin wax: melting point 26 , Fushun petroleum factory. Lightweight aggregate: fly ash ℃
lightweight aggregate, Liaoning Panjin chengxin fly ash lightweight aggregate Co.,LTD. cement: 
P.O42.5 ,Jidong cement Co., LTD. 
2.2. Haydite choice 
Haydite is widely used in building material because of its cheap price and rich source. Haydite itself is 
a porous material that can be used in building palisade structure as carrier adsorbed phase change 
materials[6-8]. In order to increase the amount of phase change material, haydites were broken. Lytay, 
clay and shale were chosen in the experiment. Table 1 shows the properties of the haydites. 
The amount of paraffin wax absorbed by the haydite in different conditions (1. normal pressure and 
room temperature, 2. normal pressure and 100℃, 3. vacuum and room temperature.) was researched. 
Different specimens (20g) were dried in the oven (80 ) for 48h, in order to℃  dry of the water, the 
specimens were then taken out and cooled down to room temperature, and the amounts of  paraffin wax 
absorbed in different conditions were measured in order to determined the optimal carrier. 
Table 1. Basic properties of haydites 
Cylinder pressure 
strength/Mpa 
1 h bibulous 
rate/% 
Apparent density/
（kg/m3）
Packing density/
（kg/m3）
Particle size/ 
mm 
Density level 
Fly ash 1.1 12.6 952 398 15-25 400 
Clay 1.2 8.9 1237 586 15-25 550 
Shale 3.4 5.8 1390 835 5-25 900 
2.3. Preparation of paraffin/haydite composite phase change materials 
Paraffin/haydite composite phase change materials was prepared, absorptivity, which was 10%, 15% 
and 20%, was determined by the prepare condition. 
Epoxy resin and curing agent were mixed and painted onto the surface of the paraffin/haydite 
composite phase change, after the mix solidified under the room temperature there was a epoxy protective 
coating surrounded the composite which prevented the paraffin leaking from the composite. 
2.4. DSC test of composite phase change material 
Fly ash lightweight aggregate has adsorbed into paraffin wax, and which was carried on DSC test using 
differential scanning calorimetry with heating rate of 10 /min. The test results show℃ n in Fig.1 
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Fig. 1. Test curve of DSC of composite phase change material 
It can be seen form Fig.1 that phase transition temperature is 30.7  or so, and phase change enthalpy ℃
is 51.1J/g. The temperature matched the requirements of indoor design which means the composite is an 
ideal phase change energy storage material. 
2.5. Preparation and performance study of energy storage concrete 
Design mix proportion of energy storage concrete using absolutely volume method according to 
《light weight aggregate concrete technical regulation》JGJ51-2002. The result of mix proportion can be 
seen in table 2. 
Table 2. Mix proportion of energy storage concrete(kg/m3)
cement sand light aggregate water 
425 585 1075 190 
Energy storage concrete were prepared by three types of paraffin/haydite composite phase change 
materials in which paraffin wax quantity account were 10%, 15%, 20% respectively. The blank sample 
was set. Specimen size was 100 mm x 100 mm x 50 mm. Concrete then put into the prepared mold and 
maintain in the mould for one day. Then concrete sample were then taken into a curing room for 28d.  
Regenerative effect was test, the method was to heat and then cool one side of the concrete sample, at the 
same time changed the temperature on the other side of concrete sample. Test regenerative effect of phase 
change materials by comparing the temperature difference between energy storage concrete and blank 
sample. 
3. Result and Discuss 
3.1. Influence of  lightweight aggregate type on paraffin wax adsorption 
Porous lightweight aggregate can be used in absorbing phase change materials. So it is necessary to 
determine the ability of lightweight aggregate adsorption before using it. Three types of lightweight 
aggregates were chosen in the experiment, the adsorption of paraffin wax were shown in Tab.3, Fig.2and 
Fig.3. 
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Table 3. Adsorption of paraffin wax by different hydite in different conditions 
Quality before 
adsorption/g 
Quality after adsorption/g 
Natural condition 100  of temperature ℃condition Vacuum condition 
Fly ash 
Complete 20 22.12 22.42 24.24 
Broken 20 22.47 22.69 25.31 
Clay
Complete 20 21.66 22.16 22.62 
Broken 20 22.04 22.47 23.54 
Shale
Complete 20 21.48 21.56 22.28 
Broken 20 21.79 22.12 22.78 
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Fig. 2. Histogram of adsorption of paraffin wax by different hydite in different conditions 
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Fig. 3. Adsorption rate of paraffin wax by different hydite in different conditions 
It can be seen from the above figures that there was different quantity of paraffin wax adsorption of 
three types lightweight aggregate under different conditions. The amount of adsorption in the vacuum 
condition was bigger than the other conditions and reached the maximum as fly ash lightweight aggregate 
was used as carrier. This is because the internal air of lightweight aggregate is almost removed under 
vacuum condition which makes more paraffin wax can be pressured into the lightweight aggregate voids. 
The effect of adsorption is produced by the different internal structure of lightweight aggregate  is 
different,. Considering to the pore structure of fly ash lightweight aggregate is  higher than those of the 
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two others, absorbing ability of fly ash lightweight aggregate is the best. So completely fly ash lightweight 
aggregate was chosen as the carrier. 
3.2. Analysis of effect of heat accumulation of phase change concrete 
Heat and then cool on one side of concrete block and the temperature was changed on the other side of 
concrete sample. The results were shown in Fig.4. 
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Fig.4 Heating/cooling curve of concrete sample of different paraffin wax content 
It can be seen from the heating and cooling curve the heating and cooling rate of energy storage 
concrete were more slowly comparing with blank sample. And the rates were increased as the amount of 
paraffin max increased. As the content of adsorption is 20%, the temperature rising speed of  
paraffin/haydite composite was much lower than that of the blank sample. The temperature difference 
value is up to 3.6  in the heating sta℃ ge and 2.9   in the cooling stage. This showed that paraffin wax ℃
contained adsorb a part of quantity of heat because of itself latent heat storage capacity. Make the quantity 
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of transfer heat reduce when energy storage concrete block is heated and paraffin wax can release the 
storage heat in the cooling stage. This causes that temperature rises slowly naturally. In short, temperature 
fluctuation of energy storage concrete is small than blank sample. 
4. Conclusions 
Phase change storage concrete was prepared by paraffin wax as phase change materials and porous 
lytag as adsorption carrier. The heat storage capacity was researched. 
z The amount of paraffin wax absorbed by the haydite in different condition (1. normal pressure and 
temperature, 2. normal pressure and 100 , 3. vacuum and normal temperature.) was researched. The ℃
absorb abililty was 3>2>1. 
z Fly ash lightweight aggregate was used to adsorb paraffin wax, the absorb quantity was 10%, 15% and 
20% respectively under vacuum condition. Phase transition temperature is 26 , phase change ℃
enthalpy is 53.2J/g through DSC test of composite phase change materials. 
z Energy storage concretes contained different amount of paraffin wax and blank samples were prepared. 
Results showed that the heating and cooling process of energy storage concrete were slower than that 
of blank sample. 
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